ABSTRACT: Silica supported-boron sulfonic acid (SBSA) was used as a cheap and mild bronsted acidic in the reaction of indole with aldehydes to afford the corresponding bis(indolyl)methanesin in solvent free grinding and room temperature. The catalyst is also effective in the reaction in good yields. This methodology offers several advantages, such as good yields, reusability of catalyst, short reaction times, simple procedure, and mild conditions. The catalyst can be recovered and reused without loss of activity. The work-up of the reaction consists of a simple filtration, followed by concentration of the crude product and purification.
-Introduction
Recently, use of heterogeneous catalysts have been extensively studied and have been demonstrated to be highly efficient catalysts in organic synthesis [1] . Solid acids are important class of heterogeneous catalysts because of easily application capabilities, simplicity in handling, decreased reactor and plant corrosion problems, and are more environmentally safe and available [2] . Among a number of different solid acid catalysts, silica supported-boron sulfonic acid with both protic and Lewis acidic sites were shown to be the most active and recyclable catalyst [3] . Indoles and its derivatives are important heterocyclic compounds that used as pharmaceutical industry [4] , agrochemicals [5] , and material sciences [6] . Among these compounds, bis(indolyl) methanes (BIMs) contain two indole or substituted indole moieties has attracted much interest in recent years due to important biological activities [7] , and bioactive metabolites [8] . Thus, the synthesis of bis(indolyl)methanes has received an increasing attention in recent years. A common synthetic methods for preparation of bis(indolyl)methane derivatives included reaction of indole with various carbonyl compounds in the presence of different catalyst [9] . In the previous work, in the case of catalyst generally difficult to handle, stoichiometric amount maybe needed, and require tedious aqueous work-up, along with the use of environmentally harmful organic solvents. Due to the important key role of bis(indolyl)methanesin organic chemistry, chemists are looking for new approaches for the synthesis of bis(indolyl)methanes. Therefore, provide the simpler method seems necessary.
A solid state based mechanochemical process conforms to most of the aspects of green chemistry and thus is appealing for use in the organic synthesis. In continuation of our previous report [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . we described a mild and solvent free mechanochemical path for the synthesis of bis(indolyl)methanes from indole and aldehyde using silica supported-boron sulfonic acid as a new and versatile and reusable catalyst at solvent free and room temperature.
-EXPERIMENTAL

-Typical procedure for the synthesis of silica supported-boron sulfonic acid
A 50 mL suction flask was equipped with a constant pressure dropping funnel. The gas outlet was connected to a vacuum system through an adsorbing solution (water) and an alkali trap. Boric acid (1.55 g, 25.0mmol) was charged in the flask and chlorosulfonic acid (8.74 g, ca. 5.0 mL, and 75.0mmol in 5.0 mL CH2Cl2) was added dropwise over a period of 1h at room temperature under N2 gas. HCl evolved immediately. After completion of the addition, the mixture was shaken for 85 min, while the residual HCl was eliminated by suction. The mixture was washed with diethyl ether to remove the unreacted chlorosulfonic acid and then 14.4 g SiO2 was added a mixed. Finally, dried and grayish solid material was obtained in 95.6 % yield (21.6 g).
-Typical procedure for the synthesis of bis(indolyl)methane
In a mortar, 1.0 mmol of aldehyde, 2.0 mmol of indole and 10 mol % of silica supported-boron sulfonic acid is ground together with a pestle for appropriate times at room temperature. The progress of the reaction was monitored by TLC. Upon completion of the reaction the mixture of reaction worked-up of with a simple filtration by CHCl3, followed by concentration of the crude product. The pure product was obtained by plate chromatography (silica gel, n-hexane-ethyl acetate, 3:1). The spectroscopic and analytical data for selected compounds are presented below. 
-RESULT AND DISCUSSION
The silica supported-boron sulfonic acid catalyzed reaction between 4-choloro benzaldehyde and indole was chosen as a simple model reaction to evaluate the effects of solvent and the amounts of catalyst. In the first step we have tried solvents such as H2O, CHCl3, C2H5OH, CH3CN, CH2Cl2, Et2O, and acetone. The same reaction was performed in solvent free conditions at room temperature. All the ingredients of the reaction were taken in a mortar, mixed thoroughly and ground well at room temperature. We found that in solvent free Asian Journal of Nanoscience and Materials conditions, the yield of product was enhanced to 88after 60 minutes at room temperature (Table 1, entry 8) . The influence of amount of silica supportedboron sulfonic acid was also examined. The results (Table 2) shown, the yield of bis(indolyl)methane production was depended on amount of silica supportedboron sulfonic acid. Significant proceed of the reaction was also observed in the presence of 10 mol% of catalyst as the product was yielded 98% after 50 min. Eventually, a large number of bis(indolyl)methane was synthesized by the reaction of benzaldehyde with indolein solvent free grinding and room temperature with excellent yields under optimized reaction conditions. Results are summarized in Table 3 . A reasonable mechanism for the reaction is outlined in Scheme 1. The reaction of indole with aldehydes proceeded through the successive intermediates of related carbinols. The sulfonic acid groups on the catalyst are involved in salt formation with indolylcarbinols. Owing to their instability in acidic conditions, the indolylcarbinols lose water, generating the salts of indoleninium species, which act as electrophiles towards a second molecule of indole, giving the corresponding bis(indolyl)methanes. 
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In conclusion, a simple and efficient reaction for the synthesis of bis(indolyl)methane has been developed using silica supported-boron sulfonic acidin solvent freegrinding and room temperature.
The features of this procedure are mild conditions, high yields, operational simplicity, and reusability of catalyst.
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